We develop new techniques to assess the relationship between commercial bank performance and the economic conditions in the markets in which they operate. In the analysis, we allow for heterogeneity in the responses of banks to regional economic conditions. We find a statistically significant relationship between bank performance and shocks to the regional markets in which they operate. We find that region-specific shocks have a significant and persistent effect on the cross-sectional variance of bank performance in the market. That is, shocks affecting average performance of banks in a region also tend to increase the dispersion of their performance. We demonstrate that this effect is due to heterogeneity in the banks' exposures to their regional economies. Moreover, by allowing for this heterogeneity, we find that systematic responses to regional economic effects are notably more important in explaining the variation in bank performance than suggested by analysis in which responses are constrain to be the same for all banks.
Introduction
Small banks, by virtue of their size and their emphasis on so-called relationship banking, tend to have limited geographic scope in their activities. This is especially true in connection with lending, with small banks tending to contract with pools of customers from limited geographic areas. The performance of a small commercial bank, then, is expected to be tied to the financial condition of its customers and, thus, to the economic conditions in the local banking market. 1 Contrary to this expectation, studies testing for a relationship between bank performance and regional economic conditions find little evidence of systematic effects of economic conditions at the county level. Yeager (2004) , for example, finds that performance of community banks in counties experiencing large economic shocks reflected in county unemployment rates was not much different from that of similar banks, but located in other counties. Using a different methodology, Emmons, Gilbert, and Yeager (2004) find that rates of return at community banks in the same region were not highly correlated in the late 1980s and early 1990s. Their results indicate that most of the potential reduction of diversifiable risk could be achieved though local market mergers rather than out-of-market mergers. They conclude that lack of scale, rather than exposure to local economic conditions, accounts for an important share of community banks' exposure to diversifiable risk.
Studies that examine the influences of state level economic conditions find some support for regional economic effects on bank performance. Meyer and Yeager (2001) and Daly, Krainer, and Lopez (2007) find statistically significant effects of a variety of measures of state economic conditions on measures of bank performance. However, in the latter study, the model is not effective in predicting differences in problem loans for individual banks in out-sample simulations.
A feature of most previous approaches is an assumption that the systematic responses of bank performance measures to a change in economic conditions are the same for all community banks. However, specialization among community banks could lead to variation in business strategies and portfolio composition, which could, in turn, lead to variation in the systematic responses of performance to regional economic conditions. Also, most previous studies use measures of regional economic conditions such as employment growth or the unemployment rate. The studies in effect assume that the response of bank performance of a given change in the regional metric will be similar over time and across markets. However, it seems likely the responses of performance of banks to economic shocks driving a regional a metric could depend on the exact nature of the shock. If so, a systematic relationship between the performance of community banks and a measure of regional economic shocks may be difficult to detect.
In this study we present new empirical evidence based on analysis allowing for different systematic responses by individual banks to regional economic conditions. In the analysis, the region is the state. We also utilize measures of economic shocks related to aggregate bank performances. While the measures still do not identify the underlying sources of the shocks, they should reflect more reliably the relative magnitude of the shocks with respect to banks at different points in time and across regions.
The findings suggests that accounting for differences in the systematic response of individual banks to economic shocks is important for identifying the link between bank performance and regional economic conditions The responses of individual banks vary widely, ranging from significantly positive to significantly negative. The disparate responses of community banks also means that the state shocks tend to increase the crosssectional variance in performance among banks in a region. This latter result is additional evidence of regional effects on bank performance. It also is relevant to most studies assessing the average responses to economic shocks since the increase in variance would tend to reduce the precision of the estimated coefficients on the metrics for regional economic conditions. The analysis reveals a complicated picture of influences of economic conditions on community banks, one in which regional economic conditions have been extremely important for a number of community banks, of some influence for others, and of limited importance to the rest. The paper is organized as follows. Section 2 describes the approaches used in previous research assessing the relationship of bank performance to regional economic conditions. Section 3 develops the framework used in this study for assessing national, regional, and bank specific influences on rates of return for banks with identifiable geographic markets. The data used in the empirical analysis are described in Section 4.
The empirical results regarding the effects of national and regional economic effects on the performance of community banks are presented in Section 5. Conclusions are presented in section 6.
Previous approaches to assessing regional economic influences
A common approach in the literature is to identify factors that proxy for overall economic conditions and correlate these factors with bank performance. In this tradition, researchers have used variables such as employment growth, unemployment rates, income growth, home price appreciation, and indexes based on several variables as measures of regional economic conditions. The scope of the market, or the region, is variously defined as the state, the metropolitan area, or the county. Most studies deal with smaller banks with regionally concentrated activities, as one is relatively confident about defining the market correctly for this set of institutions. One exception is Daly et al. (2007) which uses the geographic distribution of bank deposits to apportion regional economic influences for larger, interstate banking organizations. Measures of bank performance include rates of return on assets and equity, nonperforming assets, and charge offs. Some studies also include bank specific variables that are expected to influence bank performance such as loan composition.
With these variables in hand, the basic approach in most previous studies is to assess the effects of regional influences by regressing bank performance on one or more measures of regional economic conditions. It is common to include the lagged performance variable in the regressions. Most of these studies seek to measure the average effect of economic conditions on performance in a given region. An important assumption underlying this basic approach is that effects of the underlying economic factors, such as employment growth or real estate conditions, are similar for banks over time and across regions. Another important assumption is that banks in the same region are similar enough in their exposure to shocks that performance among banks will be positively correlated.
Using this approach, studies focusing on narrower geographic regions such as counties tend to find little correlation between measures of economic conditions bank performance (Meyer and Yeager (2001) and Yeager 2003) . The findings suggest that variations in very local economic conditions are not an important source of risk for community banks. When state level data are used, studies find some evidence of systematic effects of economic conditions on banks (Nealy and Wheelock (1997), Meyer and Yeager (2001) , and Daly et al. (2007) .
Using a much different framework, Emmons et al. (2004) also argue regional or local market risk is not a major source of risk for community banks. Their study does not rely on measures of regional economic conditions such as unemployment. Rather the effects of regional conditions (local market risk) are assessed looking directly at the correlation structure of bank return on assets in a given market. The authors simulate hypothetical mergers to assess the potential effects on the reduction in risk among community banks, where risk reduction is derived from reducing variance of rates of return. The study finds that most of the risk reduction comes from in-market mergers, rather than out of market mergers. Emmons et al. (2004) conclude that, for community banks, most of the potential diversification of risk could be achieved through increasing scale, rather than geographic diversification. The implication appears to be that exposure to local economic conditions is not a source of exposure to non-systematic (diversifiable) risk for community banks.
However, in the assessing the effects of mergers on diversification, the study does not account for differences in business strategies (portfolio composition) among community banks in a region. Furlong (2004) shows that bank portfolio composition can vary considerably among community banks. Reductions in non-systematic risk in hypothetical random mergers of community banks in a region may be due more to increased portfolio diversification than to increased scale.
The previous studies provide valuable insights into relation of regional economic condition and average bank performance. For example, previous research suggests that, from a bank supervisory perspective, information about regional economic conditions may not provide useful forecasts of the likely performance of an individual bank.
However, with a focus on the common or average effect of economic conditions on bank performance, the studies may understate the degree to which regional economic conditions affect the variability of the performance of individual banks because those banks have different systematic responses to region-wide shocks. Indeed, competition between banks may encourage them to specialize and find product niches (see Cohen and Mazzeo (2004) ). This strategy would tend to loosen the correlation of performance across banks in a market in response to a particular kind of shock. To extent that this is the case, evidence on the common or average effects of regional economic conditions may not be a reliable guide to assessing the risk associated with limited geographic scope for the purposes of a assessing, say, appropriate, levels of regulatory capital.
III. An alternative approach to modeling rates of return for banks
The approach we take in assessing regional economic effects is to examine their impact on the variability of bank performance when allowing for the responses of individual banks to economic conditions, both nationally and regionally, to vary. We focus on rates of return (returns on assets and equity) as the measures bank performance.
Under this approach we capture the effects of national and regional factors affecting the average bank performance by using measures of aggregate national and regional rates of return. The impact of regional shocks is assessed in two ways. The first is the degree to which individual bank performance is affected by the region-specific influences over time. Second, we measure the impact of regional shocks on the distribution of bank performance in the relevant region.
To develop the approach used in this paper, we start by noting that the performance of the average bank located in state j can be apportioned between systematic (aggregate) banking sector risk and idiosyncratic state-specific risk.
(1) . Using the same logic as above, we model the performance of an individual bank i operating in state j as (2) .
The sensitivity to aggregate and state-specific factors affects individual bank i's performance through jt R and through its exposure to those risks, i θ . As before, the idiosyncratic term, it η , reflects the fact that individual banks are likely to have firmspecific components in their performance measures due to their unique circumstances, business strategy, and customers.
Combining (1) and (2) yields,
. what might be considered bank-specific effects related to say, portfolio differences, are accounted for through the coefficients i β and i θ in equation (3). Finally, the term it η can be thought of as capturing the effects of other bank-specific factors. For example, banks will be exposed to the shocks that affect their individual customers, and these shocks may not be directly related to the national or the local economy. With limited scale, small banks will not be able to diversify away these risks, even though in expectation their effect is zero. Also, differences in management quality would affect individual bank performance given economic conditions and portfolio mix.
IV. The data
The empirical analysis is based on a panel data set of small commercial banks.
The data used in the empirical analysis are from the Reports of Condition (Call Reports) filed by all domestically chartered banks in the U.S. Because we are interested in assigning banks to a geographic region, we restrict our attention to small banks with assets less than $1 billion.
In tables 1a and 1b we report the number of small banks with usable Call Report data in our sample period. Not surprisingly, large states tend to have more small banks, on average. But also evident in table 1a is the legacy of the unit banking states such as Illinois and Texas, which tend to have far more small banks than similarly sized states (e.g., California). In the first quarter of 1984 there were 13,849 small banks (table 1b) . The aggregate regional data for bank rates of return are measured at the state level and, again, represent the weighted-average rates of returns for all small banks with useable Call Report data in the corresponding state in a given quarter. We focus on state level for this study because previous studies find some support for state economic effects on bank performance. By using states for the relevant regions, we can illustrate that even those findings of some systematic effects of regional economic tend to understate the impact of regional conditions on the variability of bank earnings.
V. Empirical finding regarding commercial bank exposures to national and regional shocks
The first stage of the empirical analysis examines the sensitivities of regional performance to national factors. This exercise yields the state shocks which are then fed into the individual bank regressions of performance on both national and region-specific factors. Estimates of the relationships between state-level performances and aggregate performance are based on the full sample (described in the previous section). The individual bank regressions (equation (3) 
Estimates of region-specific conditions
To derive the quarterly observation for the portion of the state level rates of return associated regional conditions, we estimate equation 3 (with a constant term) separately for each state. The results from state-by-state regressions are reported in tables 2a and 2b. The number of observations in each quarter varies among the states and over time.
The time-series variation reflects both cyclical factors (entry and exit) as well as a declining trend in the number of banks due to consolidation. The pair-wise correlations for the state-specific components ε jt in these three states never exceed 0.2.
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The state-specific conditions for these and other states tend to be serially correlated. This is not too surprising given the findings in previous studies that indicate significant serial correlation in the performance of individual banks. Studies such as
Meyer and Yeager (2001) and Daly et al. (2007) find lagged performance measures are highly significant in regression of bank performance on regional conditions. 4 The presence of serial correlation in the estimated ε j 's does raise the question of how reliable our standard errors are for the relevant coefficients.
Individual bank exposure to regional condition
The impact of economic conditions on the performance of community banks is assessed using the framework from equation (3) for each of the panel banks. Note that the estimation allows for variation in the responses of individual community banks to national influences and to region-specific effects. The analysis in this section is based on a balanced panel of banks. We also only include the states for which the number of observations available to estimate the state shocks was 10 or more in every quarter.
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As noted above, the state-specific shocks are serially correlated. A possible approach, then, would be to address the serial correlation of the state-specific effects in estimating equation (1). Since our main interest is in the second-stage regressions and the coefficients on the state shocks and the remaining residual term, it may be inappropriate to purge the state shocks of serial correlation. It is entirely plausible that region-specific shocks have persistent effects on the banking sector. 6 We would, however, like the residuals in the second stage regression to be white noise. Thus, we modify equation (3) as follows, , 3 .
The results from the estimation of equation (4) The results from statistical analysis also highlight the considerable variation in the systematic responses of the performance of individual banks to factors affecting banks nationally and in their respective states. The variation in the response to statespecific conditions also is somewhat larger than that for the responses to national conditions. For example, the inter-quartile range for the distribution of i β is 1.26 for ROA, compared to 1.5 for the sum of i θ coefficients. It is also worth noting that the variation in the sums of i θ is present not only among banks in different states, but also among banks in the same state.
The interpretation of the results is that state shocks can have a potentially large effect on individual bank performance. The size of this effect depends not only on the size of the shock, but also on the varying degree to which banks are positioned to be affected by the shock. Banks with large θ's have apparently selected strategies that, at least ex-post, made them more vulnerable to shocks typical in their regional (in this case state) markets. The wide variation in even the systematic responses of community banks to state shocks may be part of the reason that previous research has found regional economic conditions do little to improve out-of-sample forecasts of bank performance.
Moreover, it also is possible that the range of systematic responses, significantly negative to significantly positive, found using state level data may also be indicative of community bank exposures at narrower geographic aggregations, such as counties and may mask the role of regional shocks when assessed by the average impact.
Regional shocks and the cross-sectional distribution of community bank performance
The variation in systematic response to state-specific (as well as national) economic conditions (i.e., shocks to those conditions) suggests that the effect of statespecific conditions should be assessed not just on the average effect on community bank performance, but also on the distribution of bank performance. The next steps in the empirical analysis are to assess the effect of state shocks on the variance of return for the individual community banks and the effects of state shocks to the distribution of rates of return in a given state
In examining the effects on the cross-sectional distributions of rates of returns among banks in the same state, we include ROA and ROE for all community banks with useable Call Reports in a given state and quarter. The approach is to examine how the value of a regional shock at a point in time affects the distribution of bank performance.
The idea is that, if banks are affected differentially by regional shocks, then regional shocks should increase the dispersion of performance.
For this analysis, then, we compute the variance of the distribution of ROA and ROE for each state for each quarter over the sample period. The magnitude of regional shocks is measured in two ways-the absolute value of shock, jt ε , and the square of the shocks, ( ) is either the absolute value of the regional shock (or the square of the shock) at time t.
We use pooled cross-section regressions for all the states with state-fixed effects.
The results for the regressions are shown in tables 3a and 3b. In the pooled crosssection the measures of the dispersion of bank performances are positively and significantly related to both metrics of the state-level shocks. As indicated, the regressions were estimated with and without controlling for state-specific and time period (quarterly) effects. 8 The main result in this section is that the effects of the shocks on the variances of performance are positively correlated with variation in the sums of the coefficients i θ . This indicates that the effects of regional shock to banking are manifested in the distribution of bank performance within a state. To the extent that regional shocks tend to increase the variance of performance of banks in a region, this would tend to make it more difficult to reject the hypothesis that regional shocks do not affect bank performance when the test is on the effects on the level of ROA or ROE of banks.
Evidently, regional economic conditions have a statistically significant effect on the variance of bank performance in a given market, even while the effect of economic conditions on average performance might be muted.
We continue the analysis by exploring the dynamic relationship between regional shocks and the distribution of bank performance. Towards this end, the basic relationship between shocks to a banking market and their effect on the distribution of performance in that market can be summarized using a vector autoregression (VAR). In this exercise we estimate a pooled VAR, The pooling refers to pooling across states, so that the coefficients in equation (6) should be interpreted as average effects. To avoid problems associated with survivorship bias, the results presented below are based on the full sample (i.e., not the balanced panel).
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Figures 4a and 4b plot a two standard deviation shock to jt ε for both ROA and ROE. In 4a, note that even a two standard deviation shock is quite small. This reflects the fact that ROA in general is both small and not that variable in the banking data. The figure shows, however, that the average effect of changes in the state shock has a significant effect on the cross sectional variance of ROA in the state. The effect is significant immediately at the one quarter lag, and is persistent and positive out to 12 quarters. The same basic patterns are even more evident in figure 4b , where we plot the impulse response of the variance of ROE to a shock to jt ε . Indeed, the magnitude of the effect is much larger for the more volatile ROE. A one standard deviation shock to jt ε initially moves the average variance of state ROE by about 2 percentage points. To put this into perspective, the average variance of state ROE is about 3 percent over our sample period.
To quantify the relationships in figures 4a and 4b, we perform a variance decomposition of the VAR in equation (6). 10 The results of this decomposition are in Tables 4a and 4b . Evidently, the state shock accounts for approximately 8 percent of the explained variation in the state ROA variance over the 12 quarter horizon, with own variance explaining the remainder. As before, the results are similar for ROE. The state shock accounts for about 10 percent of the explained variation in state ROE variance consistently over the 12 period horizon.
We also consider the effects of state shocks on the idiosyncratic variance of bank performance in a market using the VAR framework. By replacing var(R jt ) in the vector Y t (equation 6) with var(η jt ) from equation (5), we can re-estimate the VAR and simulate the response of the variance of bank-specific risk in a market to a shock to economic conditions. 11 The impulse responses are much smaller, and are generally insignificantly different from zero, after the initial period. However, the impulse responses after controlling for regional effects suggest that the changing nature of the shocks themselves have some impact on the distribution of bank performance in a state. To the extent that 10 We use the Cholesky decomposition in this exercise.
11 To be precise, var(η jt ) is computed by estimating η ijt for the balanced panel (equation 4), and taking the cross-sectional variance of η it for all banks in market j. The time-series var(η jt ) for each market j is then inserted into the VAR in equation 6.
shocks differ in a particular market and over time, some of the variation at a particular point in time will be embedded in our residuals from the estimation of equation (4) for banks in the panel.
Time series variance for individual banks
The evidence so far indicates that regional shocks had statistically significant effects on the performance of about one-half the community banks in our sample.
Moreover, the effects of state shocks are evident in the distribution of the performance of community banks. In the next steps we consider the extent to which taking into account differences in the sensitivity of individual banks reduces the measured variation in their rates of return over time. In particular, we compare the distribution of the adjusted R 2 statistics from the two models of rates of returns for individual banks. For the first set, Including the state shocks as explanatory variables raises the mean R 2 to 22%. For the ROE regressions, the comparable statistics are a mean R 2 s of 10% for the U.S. marketfactor only model and a mean R 2 s of 21% when the state shocks are included.
Kolmogorov-Smirnov tests for equality between the distributions in 5a and 5b easily reject the null hypothesis that the pairs of distributions are equal (in each case, with pvalue 0.0). Also of note is the prominent skew to the distributions. For some banks, adding state effects goes a long way towards accounting for the variation of its performance over time.
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12 Moreover, the analysis only captures systematic effects. The degree of the systematic relationship can depend on the extent and type of specialization of a bank and the nature of the economic shocks. For example, a state's shocks might hit different economic sectors-commercial real estate, aerospace, IT, subprime residential real estate loans-at different points in time. In that case, the performance of a community bank with a diversified loan portfolio might exhibit a high degree of systematic exposure to state shocks. In contrast, a highly specialized bank likely would exhibit a low degree of systematic exposure, even though the bank would be affected by economic conditions in its own sector of specialization. Those effects would be measured as idiosyncratic effects.
Comparison without controlling for individual bank responses.
The analysis above allows for individual bank responses to aggregate U.S. and state-specific components of rates of return. To provide a comparison to approaches in which responses to shocks are constrained, we estimated a counterpart to equation (4) 
Conclusion
The connection between regional economic conditions and the performance of community banks is far from straightforward. From our analysis, regional economic shocks have had statistically significant effects on community banks in the sample.
However, the magnitudes and even the direction of effects vary widely. Also, state shocks tend to increase the variation in the performance of community banks. This finding is additional evidence of regional effects on bank performance. It also is relevant to most studies assessing the average responses to economic shocks since the increase in variance would tend to reduce the precision of the estimated coefficients. This is illustrated by the comparison of the results from the bank-by-bank analysis, which allow for heterogeneous responses to state-specific shocks, and the pooled cross-section time series analysis, in which responses of individual banks' rates of return to the state effects are constrain to be the same for all banks.
These results suggest that community banks are exposed to greater regional risk than suggested by previous studies. At the same time, the analysis points to the difficulty of drawing inferences about the implications of regional economic shocks for individual community banks. There is the wide range of systematic responses of community. The systematic responses reflect the interaction of individual bank strategies and the makeup of the combination of shocks in a given state over the sample period. In addition, the performance of most community banks still appears to be related in large part to bankspecific factors. This suggests that, even accounting for a bank's specific exposure to systematic risk (national and regional effects), its risk management and general business practices, as well as its customer base, likely will be very important in accounting for the variability of its performance over time.
13 Robust standard errors are reported in parentheses. 
